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. SECTION 2

' OPERATION, MAINTENANCE, AND MONITORING INSTRUCTIONS

HtPERIMETER LFG CONTROL 'SYSTEM

... •Hrj£l System Description
J!l^a?Un"fe[FGF?oC^«entyp«^t?e^StThees,s?em0co:sIsts

Xthe following components:
, A series of 19 gas ^traction wells installed aroundjhe 

• ? ^connected Ve-i n-di ameter PVC collection

header.
I . Several moisture trapsj ocatedj.1 engine eo^ectl on^

® LFG^erThe approximate location of each moisture trap is 

shown on Figure 2.

; Street.
^nre^eeXex?^ctedGgIs0ise^en0fla?edWeoi1Ssiua(see Figure 4).

1.1.2 System Ope rati on

The following Procedures Jescnbe^the^ opera^ may require
neter LFG control system Operatio^of^his^ste^^a, 

^"^he standard"^operationaV procedure will
kkm’s:?.;: rji^t"4.”?-?• —

2.1.2.1 Initial Start-Up —
. open control valves at each perimeter extraction well 

(see Figures 5 A and 5B).
. Fully open control valve in the inlet header at blower 

lnratioii fsee Fiqure 6A).
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ENGINEERING-SCIENCE, INC.

150 NORTH SANTA AN ITA AVENUE
ARCADIA. CALIFORNIA 91006 • 213/445-7560

CABLE ADDRESS: ENGINSCI 
TELEX: 67-5428

26 September 1977

City of Carson
701 East Carson Street
Carson, California 90749

Attention: E. Frederick Bien, Administrator

Subject: South Bay Six Drive-In Theater
Landfill Gas Control (2532)

Gentlemen:

Transmitted herewith for your information are twenty copies of "Final 

Report of Review of Engineering Drawings and Reports for Landfill 
Gas Control Facilities at Proposed South Bay Six Drive In Theater .

Among the few items of concern remaining are the potential 

consequences of differential settlement and gas control f

with discrete components of the utilities and certain 
the gas control system operations. These matters are discussed in

the report.

This opinion is furnished as required by an agreement of 
7 February 1977, with you, and is based upon information available 

to us which has been referenced in the enclosed report.

Very.truly yours,

M. E. Nosanov 
Associate and Chief 

Civil Engineer

MEN: ck. 

Enclosures

ARCADIA • ATLANTA • AUSTIN • BERKELEY • CLEVELAND • HOUSTON McLEAN • SAN DIEGO • WASHINGTON. D.C



• The air pump and appropriate piping will be 
stored at the site to assure equipment 
availability.

• Once installed, the air pump would be. used to 
introduce a low pressure, low volume air flow 
beneath the slab, thereby creating a positive 
pressure barrier to landfill gas accumulation 
beneath the building.

This air supply system would be operated continuously.

Page 9, City Consultant's Evaluation: . . ."During that 
time, some of the odor producing gases which are heavier than 
air are cause for concern in concentrations as low as parts- 
per-million. For example, the molecular weight of hydrogen 
sulfide at 34 is approximately 17 percent heavier than that of 
a typical mix of landfill gases or of air."

Response: The density of the landfill gas (at standard
temperature and pressure) exiting the vertical vent pipes 
(assuming the gas extraction system is shut down for maintenance), 
is less than that of air. The addition to landfill gas of as 
much as 50 ppm of hydrogen sulfide would not significantly affect 
landfill gas density, nor would it render the gas more dense than 

^ air. Since gases which are mijL£ji-jio not disassociate, there
would be no tendency for landfill gas, or any component of the gas, 
to descend from the vertical vent pipe locations to ground level.

It should also be noted, that under normal circumstances, the 
extraction system will cause aerobic conditions to prevail beneath 
the building slab and in the uppermost layers of the soil over- 
lying the refuse. These aerobic conditions would oxidize any 
hydrogen sulfide or similar gas being generated within the refuse 
materials themselves, should that gas travel through the aerobic 
zone.

We have experience with similar vent systems wherein vertical 
vents have been placed directly in refuse. These are venting land
fill gas to the atmosphere approximately 8 ft in the air at the 
Marketplace in Long Beach, and have never been a cause for complaint 
or concern.

Page 10, City Consultant's Evaluation: "The present location
of the existing Cincinnati blower is not indicated. The proposed 
location at the northeast corner of the site is indicated on 
Detail 2/G-4 of the Gas Control Facilities Plans. The detail 
showing the existing Cincinnati blower and its proposed location 
does not specify an explosion-proof motor. This should be shown 
on the drawing. Operational characteristics of the existing 
Cincinnati blower are not shown; e.g., capacity, total pressure, t 
and voltage requirements."



■Engineering-science ES

Comment (17) is clearly self-explanatory and comments (1) and (5) 

are merely detail drafting items.

The responses to Comments 2, 3, 4, 6, 8 through 16, and 18 are 

acceptable at this time. Further changes could warrant reinvestigation 

of these items.

Recommendations

It is recommended that the matters referred to herein above be re

solved either prior to, or as a condition of, approval.

The following recommendations are also Offered:

(1) Normal settlement at the surface above the landfill is expected 

to contribute to the proliferation of cracks in pavement at the 

surface. These cracks of varying widths may vent gas in combus

tible concentrations, but normally only at the very surface.

To prevent this occurrence, special care must be taken. The 

pavement surfaces should be inspected daily and continually 

maintained to be free of cracking. Periodic inspection of all 

conduit or pipe borne utilities is also recommended.

(2) A "Report of Proposed Monitoring and inspection" should be 

prepared by the developer and approved by the City prior to 

issuance of a permit to occupy. Reports of inspection should 

be filed with each periodic gas control monitoring report.

(3) The theater should be closed to the general public for any purpose 

during any period of time when hazard prevails at the site.

The condition of hazard should be defined by the developer for 

approval by the City, in the "Report of Proposed Monitoring 

and Inspection".

(4) All in-ground probes shown on existing drawings presently 

proposed for monitoring should be removed from the existing 

drawings and be shown in the "Report of Proposed Monitoring 

and Inspection".
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—^^mEMO TO: Mr. Jack Haig
^ ' cv„fv F.nternri

FROM:

Syufy Enterprises

Robert Stearns r 
SCS Engineers

SUBJECT: Information on Commercial Developments on Sanitary

Landfills

INTRODUCTION AND PURPOSE

. . o Kvipf summary of commercial
The following, information provides *n^ef0 be on> or adjacent
developments in Los Ange cites and presents a perspective
to, completed refuse disposallt thePproposed Carson Six 
on the methane gas control problem at V .^mpUed as evidence
Drive-In Theatre. The information has-been P^^ &nd t0 p

of the safety and f?a=°thods currently in use to success- 
^ul?yacoi«oiaiazardi associated with methane gas.

„ t„tei n-F ?.S commercial develop. _ __
Table A provides informationona|ota__ ^ ^ 0T^t_iemSSS^^-
ments ^1 Th,remains XdeyelBip.

-iiivtrVilEcatedJa^l acen_t__co_d--------------------------- ----—-
men Lb die —----------- —---- ~~ • A Part II Of the March 22,
A recent article *PPear1^ ™ Paf®r^er evidence of the feasi- 
1977 LosAngelesJTimes provid -ng facilities on completed fills, 
bility and safety f new 78,000-seat stadium, part
The enclosed article report _„tion complex located m New
of a $342 million sports af refuse disposal site Ike.
Jersev built on the site nno cars built directly_

be^reporteg— “

OFFICES IN RESTON. VIRGINIA AND
LONG BEACH. CALIFORNIA

-m amrtavu.iuLBnPi^^;^ SsHo^ent’~anr.g«rH- 
nrf; former dumpsi^b^>' tSe't° the Ya*' - <§.\



Mr. Jack Haig^^ 

Page Two 
April 27, 1977

No problems have been reported with regard to methane gas at any_ 
of these developments even though the methane control_system 
o± tnese V, pvrpntion of two sites) consists of either a
sSetlSlc membrane** layer located beneath the floor slab with 
passive roof*vents, or a gas interceptor trench with passive

venting.
These methods must be considered rudimentary when compared with 
the control systems proposed for implementation at the Car 
drive-in theatre site. Furthermore, atjoi]^--Ixica.t.i.QT)--aJ> the c

fnnrp" anv TinvFT75ne gas •protection and yet no incident§__hay---- —r—
f^p^tid^^TIdditI^T^y .of these develo^ments^hav^park^g
arelis (often heavily utilized: e g., Alpine Village, Si^Ple
Theatre etc.) located on the surface of the disposal site wiui 
no provisions for methane gas protection. Yet no probler^ h 
SeeSencointared with regard to ignition of methane gas oh the

site surface. _-—-— ------------------------------------
For comparative purposes the sophisticated components of the gas 

System proposed for the South Bay Six Drive-In Theatre

e^d“ir^ati:L1L?^/r^lrkil^;xret1tdin0rthanengascon- 

trol, the "design proposed ^substantially m advance of the 

current state of the art. . . .........

..... - pR0p0SEI) protection SYSTEM FOR
DRIVE-IN THEATRE SITE.

*

Concession Building

O'

o

An engineered compacted soil fill 5 ft thick 
beneath the building foundations;

A 6-inch gravel layer placed between the soil fill 

and the floor slab;

A 10 mil plastic membrane placed over the gravel 

layer;

A 2 inch sand layer; .

A 36 mil reinforced Hypalon membrane placed over 

the sand layer;

S^rSSdhe couri4
« % in o- c o r-

. tn °s- .0.-1'



Site Location

/ Alpine Village 
\/ Gardena Valley 
Y Dump #4

800 W. Torrance B1. 
Torrance

L. A. Co.
San. District 
#1

City Dump & 
Salvage

BKK Dump

Crenshaw Blvd.
Palos Verdes Estates

6363 Pacific Coast 
Hwy.
Long Beach

19200 S. Main 
Carson

Scholl Canyon Glendale 
L. A. Co. San.
District #6

Alameda St. 22700 S. Alameda
Dump • Carson

213th & DoloresAdams
Industries L

Refuse
TyP^

Class II

Class I

Class II

Class II

Class II

Class II

Class II

TABLE A (continued)

Commercial Developments

On-Site

Parking Lot

Off-Site

Alpine Village 
Market and 
Restaurant

Lincoln Property 
Estates

County
Methane Contro

10 mil Polyeth 
Membrane I;
Intercept Tren 
& Vents *'

Intercept 
& Vents

Parking Lot

Restaurant 
Dominguez (piles) 
Golf Course

Ball Park 
No Buildings

Six Plex 
Theatre

Trap & Skeet Range 
Clubhouse

Intercept Trcr * 
& Vents |

None Known :

■

None Known f

Rubbish C®c 

Structure Hep 
by Earth Fill

w

Burning of Ex •
Imperial States — Gas pvc Membr : 
Trailer Park 0ver Gravel | 
Swimming Pool . | 
Community Buildings f



Site Location

./Gardena Valley 213th & Chico St.
v Dump.#6 . Carson

? Watt Industries
Carson

Palos Verdes 26401 Crenshaw
Landfill #1 Rolling Hills

Kalico No. 1 

& §
Kobra Dump

11211 Greenstone 
Santa Fe Springs

Azusa
Western

1201 W. Gladstone 
Azusa

Bishop 929 Academy Dr.
Canyon Los Angeles
Landfill

Sheldon 8700 Arleta Ave.
Arleta Pit Sun Valley

1/
Alpine Village 
Complex
Gardena Valley 
Dump #4

800 W. Torrance B1. 
Torrance

TABLE A (continued)

Commercial Developments
County

Methane ContriRefuse
Type,

Class II

On-Site Off-Site

Ramada Inn Yes
PVC Membrane

Unk --
Park Plaza
El Camino Plaza

Intercep^^^er 
10 Mil PVWer

Class I Rolling Hills 
Estates
Municipal Stables

— “ ■
Yes

Class II Partially on Site
McKelvey & SiIvey Trucking

10 mil Polyet 
Gravel Unders 
w/Wall Vents
Roof

Class II Extraction System Southwestern 
Cement, Com
pressor & De
hydration Plant

PVC Membrane 
& Collector P , 
for Extraction 
Utilization

Class II

Class II

Class II Parking Lot

City of L.A.
Restroom
Facility

Buildings Ex
isted Before 
Landfill

Heimat Haus 
Building

None
Vented Buildi

Methane Extr 
on Site

10 mil Polye'
Membrane 
Intercept Tr 
& Vents



Site Location

jo W\ 
oq '*!
-JXD C
;u w! 
sjwx

Salvage
Corp.

7100 E. Gage 
Commerce

Russel Moe Lopez Canyon Rd.
Co. San Fernando Valley

Gardena Valley 
Dump #6

213th & Chico St. 
Carson

Cerritos Land 20000 S. Bloomfield
Reclamation Ave., Cerritos
Project

Revue Studios 100 Universal City 
Plaza
Universal City

Gardena Valley 
Dump #1, 2 
Adjacent to 
South Western 
Conservation
Dump

S. E. Corner of 
Del Amo and 
Figueroa 
Carson

Kalico Dump #1 12848 Imperial Hwy.
Kalico Dump #3 Santa Fe Springs 
Kobra Dump

TABLE A
• ' ■

Refuse
Type

Commercial Developments

On-Site Off-Site
County

Methane Control

Unk General Felt
Industries
Foam Rubber
Factory

Monitoring Syst
i.

Class II Fireball Industries
New Annex Old Building

Ventilati^^P1| 

PVC Membrane |
Monitor Probes!

*

Class II Carson-Dominguez 
Industrial Park

Gravel Interce 
Trenches

Class II Cerritos Regional Park
Tennis Complex All Other
Group Picnic Area Associated

Buildings

PVC Membrane

Class II MCA Tour Complex Polyethylene N 
brane

Class II Inland Pacific "Mini
Storage"

PVC Membt^^?

Most of Develop
ment Off-site

Class II -- Gotham Travel Trench
Industries Monitor Probe



Site Location

L. A. Co. 
District

San . Crenshaw Blvd.
#1 Palos Verdes Estates

BKK Dump
19200 S. Main 
Carson

TABLE

Refuse
Type

Class II

Class II

A ^continued)

rnmmprcial Developments

On-Site Off-Site

Botanic Garden 
Associated Building

Victoria Golf Course 
Clubhouse

I

County . f 
Methane Contro ?

§•

PVC Membrane & | 
Vents Under On | 
Greenhouse

None Known

X

•>*

li


